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Abstract

Aedes albopictus is a well-known vector species of
mosquito that is responsible for the transmission of
many arboviruses such as Zika, chikungunya, and
dengue. The objective of this study was to quantify
spatial and temporal variation of Ae. albopictus
prevalence in Arkansas. We used egg abundance as a
proxy for mosquito prevalence. Across 2 years, we
worked with the Arkansas Department of Health to
collect mosquito eggs using oviposition traps. Eggs
were desiccated, counted, and later rehydrated in rearing
chambers and raised through adulthood for species
determination (>99% Ae. albopictus). We determined
mean egg abundance by month, year, and latitude, and
mapped egg counts using graduated colors to visually
display county-specific patterns. Egg abundance was
typically low in spring, peaked in late summer, and
steadily declined through fall. We observed north-south
differences in egg abundance, though the latitude of
peak abundance varied across years and throughout the
seasons. This research reveals temporal variation and
spatial hotspots in Ae. albopictus prevalence across the
state of Arkansas and highlights existing gaps that
should be targeted by future sampling.

Introduction

Mosquitoes are key vectors for pathogens that cause
mortality and morbidity for humans across the planet
(Anoopkumar et al. 2017). Those in the genus Aedes are
the primary vectors of many arboviruses including
dengue, yellow fever, chikungunya, and Zika viruses
(Reinhold et al. 2018). This genus is endemic to Africa
and Asia but in recent decades has spread across much
of the planet, including the United States (Kraemer et al.
2015). Recent models based upon environmental
suitability (Kraemer et al. 2015) and surveillance
records (Monaghan et al. 2019) predict distributions
across most of the southeastern USA. The expanding
range of these mosquitoes carries a corresponding
spread of the arboviruses they carry. Indeed, researchers

using niche models predict that much of the far
southeast USA is highly suitable for Zika virus
transmission (Messina et al. 2016). Interestingly, it is
possible for Aedes populations to exhibit different
disease competence depending on the geographic origin
of both the mosquito and the virus (Azar et al. 2017).
The expanding range of Aedes mosquitoes has created a
public health crisis and a growing need for building a
predictive framework of their distribution and
abundance.

One of the key vectors in this genus is Ae.
albopictus. Several characteristics make this species
ideally suited for zoonotic virus transmission. First, they
show both exophagic (outdoor) and endophagic (indoor)
feeding preferences (Delatte et al. 2010). Second, they
exhibit significant anthropophilic preference for feeding
on humans over other vertebrate hosts (Delatte et al.
2010). Third, females survive better following multiple
blood-feeding (Rui-De et al. 2008), so often feed on
humans and other hosts within a short time frame
(Delatte et al. 2010). Finally, Ae. albopictus is a
competent vector for at least 22 arboviruses (Gratz
2004).

Ae. albopictus was first established in the USA in
the 1980s and spread rapidly through the 1990s
(Kraemer et al. 2019). Although its spread has since
slowed to ~60 km per year it is expected to expand to
northern states over the next 30 years (Kraemer et al.
2019). Grant County, Arkansas, was among the first
counties to report positive cases of this species (Moore,
1999). Despite this early detection many Arkansas
counties still lack documented presence records for this
species (Monaghan et al. 2019). Researchers have posed
the hypothesis that apparent absences from Arkansas
counties are due to limited vector surveillance, not due
to an absence of the species (Moore 1999; Monaghan et
al. 2019).

This study aims to fill knowledge gaps surrounding
Ae. albopictus in Arkansas. Our first objective was to
broaden sampling efforts to include more counties and
improve upon existing species distribution maps.
Beyond this presence data we also aimed to investigate
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patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of
albopictus
health efforts target under

Methods

Field collection and sample processing

April
most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling
was opportunis
includes data from 541 traps that were deployed across
total of

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
(United States Air Force
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b
wind.

days, though trap
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs
corrected for
eggs by the number of trap
data were excl
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of
albopictus
health efforts target under

ethods

Field collection and sample processing
Eggs

April-October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling
was opportunis
includes data from 541 traps that were deployed across

al of
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b
wind.

Traps were left in place for an average of seven
days, though trap
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs
corrected for
eggs by the number of trap
data were excl
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of
albopictus
health efforts target under

ethods

Field collection and sample processing
ggs
October in 2017. Sampling was conducted across

most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling
was opportunis
includes data from 541 traps that were deployed across

al of 4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
days, though trap
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs
corrected for
eggs by the number of trap
data were excl
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of
albopictus distribution and abundance and help public
health efforts target under

Field collection and sample processing
ggs were collected
October in 2017. Sampling was conducted across

most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling
was opportunis
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
days, though trap
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs
corrected for
eggs by the number of trap
data were excl
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
health efforts target under

Field collection and sample processing
were collected

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling
was opportunistic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
days, though trap
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs
corrected for trap duration
eggs by the number of trap
data were excluded from
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
health efforts target under

Field collection and sample processing
were collected

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.
were near Arkansas
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
days, though trap duration varied from 2 to 21 days.
Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

trap duration
eggs by the number of trap

uded from
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
health efforts target under

Field collection and sample processing
were collected

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.
were near Arkansas Department of Health (ADH) Local
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

trap duration
eggs by the number of trap

uded from
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually
mosquito eggs using magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of
adult mosquitoes were identified as

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
health efforts target under-

Field collection and sample processing
were collected from June

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.

Department of Health (ADH) Local
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus
United States Air Force, 2006). Traps consisted of

plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to b

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

trap duration
eggs by the number of trap

uded from
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech
Upon receipt we visually

magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
Importantly, >99.7% of the
adult mosquitoes were identified as

Journal of the Arkansas Academy of Science, Vol. 7

patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
-sampled

Field collection and sample processing
from June

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.

Department of Health (ADH) Local
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus

, 2006). Traps consisted of
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3
Locations were chosen to be protected from rain and

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

trap duration by dividing the number of
eggs by the number of trap-days. Traps missing duration

uded from data reporting and
Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and
mailed to Arkansas Tech University for processing.
Upon receipt we visually identified and

magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun

the
adult mosquitoes were identified as
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patterns of temporal (month, year) and geographic
(county, latitude) variation in mosquito prevalence. This
study should help improve predictive models of

distribution and abundance and help public
sampled

Field collection and sample processing
from June

October in 2017. Sampling was conducted across
most, but not all, Arkansas counties.

Department of Health (ADH) Local
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus

, 2006). Traps consisted of
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
near buildings at no more than 1.3

e protected from rain and

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

by dividing the number of
days. Traps missing duration
data reporting and

Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and

University for processing.
identified and

magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun

the 1333 successfully reared
adult mosquitoes were identified as
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includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus

, 2006). Traps consisted of
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement
added to for weight and a piece
cardstock added as a laying substrate. Traps were placed
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e protected from rain and

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
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by dividing the number of
days. Traps missing duration
data reporting and

Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and

University for processing.
identified and

magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abun
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adult mosquitoes were identified as
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gravid female mosquitoes. These traps targe
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, 2006). Traps consisted of
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to
infuse. At the time of trap placement, a small rock was

of textured brown
cardstock added as a laying substrate. Traps were placed

m above the ground.
e protected from rain and

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

by dividing the number of
days. Traps missing duration
data reporting and

Results remained qualitatively similar regardless of
whether we corrected for trap duration.

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and

University for processing.
identified and
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mosquitoes through adult stages for species
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1333 successfully reared
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patterns of temporal (month, year) and geographic
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study should help improve predictive models of

distribution and abundance and help public
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Field collection and sample processing
October in 2016 and

October in 2017. Sampling was conducted across
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Department of Health (ADH) Local
Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties.
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
Oviposition traps were used to collect eggs from

gravid female mosquitoes. These traps targe
breeding mosquitoes such as those from the genus

, 2006). Traps consisted of
plastic cups (black or red) filled halfway with water. A
week prior to trap placement a small amount of hay or
grass clippings was added to each cup and allowed to

a small rock was
of textured brown

cardstock added as a laying substrate. Traps were placed
m above the ground.

e protected from rain and

Traps were left in place for an average of seven
duration varied from 2 to 21 days.

Longer trap placement would allow more time for
mosquitoes to find the water and lay eggs

by dividing the number of
days. Traps missing duration
data reporting and

Results remained qualitatively similar regardless of

Oviposition papers were dried completely at room
temperature before being placed in Ziploc bags and

University for processing.
identified and

magnifying glasses and
microscopes. Although we did germinate eggs and rear
mosquitoes through adult stages for species
identification, low germination rates (~7%) prevent
accurate reporting of data on adult mosquito abundance.
Instead in this paper we report egg abundance data only.

1333 successfully reared
adult mosquitoes were identified as Ae.
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(county, latitude) variation in mosquito prevalence. This
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distribution and abundance and help public
risk counties.

October in 2016 and
October in 2017. Sampling was conducted across

rapping locations
Department of Health (ADH) Local

Health Unit offices, and most trapping was carried out
by ADH staff. The timing and frequency of sampling

tic and varied across counties. This study
includes data from 541 traps that were deployed across

4,048 nights (Supplementary Table 1).
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could aid in determining vector capacity of the species
in Arkansas and creating predictive models of the
possible future impacts of Ae. aegypti.

Mosquito counts varied substantially in this study.
The observed variation could arise from a combination
of factors. From a methodological standpoint, we had
considerable variation in sampling effort. Some counties
sampled regularly across both seasons, whereas
sampling in other counties was sporadic or absent. For
example, in 2016, many northwestern counties did not
submit data, and in 2017, data was lacking from central
and southeastern counties. It is possible that this
sampling bias could have influenced geographic and
temporal patterns reported herein. Future effort should
aim to implement more systematic statewide sampling
of all counties.

Environmental factors such as weather could also
drive the variation we observed. The year of 2016 was
the second warmest year in U.S. history, closely
followed by 2017. Although the difference in
temperatures between the 2 years was small, 2017 had
more precipitation, flooding, and hurricanes (NOAA,
2018). Previous research has indicated that precipitation
rates do affect the abundance of Ae. albopictus, with
moderate levels of precipitation leading to peak egg
abundance (Kache et al. 2020). Warmer temperatures
changing precipitation patterns could alter favorability
for Ae. albopictus breeding. Efforts to disentangle the
relative influence of temperature, precipitation, and
other environmental factors would inform models of this
species response to climate change and improve our
ability to predict outbreaks of this species across space
and time.

In conclusion, the data obtained from this study is a
stepping-stone towards a better understanding of the
distribution of Ae. albopictus in Arkansas. It conveys a
pattern of lower Aedes abundance in the spring and fall
months with peak counts in July and August. The data
also indicates annual variation in geographical
distribution, possibly as a result of temperature or
precipitation differences. These observations could be of
great significance if the species’ population in Arkansas
expands or becomes known to carry human viruses.
More complete and systematic sampling of the species
is needed before we can accurately predict local and
statewide risk from this arbovirus vector.

Acknowledgements

We would like to thank Arkansas Department of
Health for funding and logistical support. This research
would not have been possible without the many staff

involved in sample collection or the long-term
assistance of Don Fiegel, David Theuret, and Susan
Weinstein. We also appreciate the countless hours of
sample processing by Colton Barrett, Caleb Cotner,
Rachel Cotner, and Grace Rice.

Literature Cited

Anoopkumar A, S Puthur, P Varghese, S Rebello,
and E Aneesh. 2017. Life cycle, bio-ecology, and
DNA barcoding of mosquitos Aedes aegypti
(Linnaeus) and Aedes albopictus (Skuse). Journal of
Communicable Diseases 49:32-41.

Azar S, C Roundy, S Rossi, J Huang, G Leal, R Yun,
I Fernandez-Salas, C Vitek, I Paploski, P Stark,
J Vela, M Debboun, M Reyna, U Kitron, G
Ribbeiro, K Hanley, N Vasilakis, and S Weaver.
2017. Differential vector competency of Aedes
albopictus populations from the Americas for zika
virus. American Journal of Tropical Medicine and
Hygiene 97:330-9.

Bova J, S Paulson, and G Paulson. 2016.
Morphological differentiation of the eggs of North
American container-inhabiting Aedes mosquitoes.
Journal of the American Mosquito Control
Association 32:244-246.

Chouin-Carneiro T, A Vega-Rua, M Vazielle, A
Yebakima, R Girod, D Goindin, M Dupont-
Rouzeyrol, R Lourenco-de-Oliveira, and A
Failloux. 2016. Differential susceptibilities of Aedes
aegypti and Aedes albopictus from the Americas to
zika virus. PLoS Neglected Tropical Diseases
3:e0004543.

Delatte H, A Desvars, A Bouétard, S Bord, G
Gimonneau, G Vourc'h, and D Fontenille. 2010.
Blood-feeding behavior of Aedes albopictus, a
vector of Chikungunya on La Réunion. Vector
Borne and Zoonotic Diseases10:249-58.

Dickerson CZ. 2007. The effects of temperature and
humidity on the eggs of Aedes aegypti (L.) and
Aedes albopictus (Skuse) in Texas [Ph.D.
dissertation]. College Station (TX): Texas A&M
University. 119 p.

Google. (n.d.). Arkansas counties. Retrieved from
https://www.google.com/maps/search/arkansas+cou
nties. Accessed 6 Apr 2021.

Gratz NG. 2004. Critical review of the vector status of
Aedes albopictus. Medical and Veterinary
Entomology 18:215-27.

NCSS LLC. 2016. NCSS 11 Statistical Software.
NCSS, LLC (Kaysville, UT).

27

Journal of the Arkansas Academy of Science, Vol. 75 [2021], Art. 7

Published by Arkansas Academy of Science, 2021



A.N. Jones, E.C. Lovely, and D.G. Barron

Journal of the Arkansas Academy of Science, Vol. 75, 2021
28

Kache PA, G Eastwood, K Collins-Palmer, M Katz,
RC Falco, WI Bajwa, PM Armstrong, TG
Andreadis, and MA Diuk-Wasser. 2020.
Environmental Determinants of Aedes albopictus
Abundance at a Northern Limit of Its Range in the
United States. The American Journal of Tropical
Medicine and Hygiene 102:436-47.

Kraemer MUG, RC Reiner, OJ Brady, JP Messina,
M Gilbert, DM Pigot, D Yi, K Johnson, L Earl,
LB Marczak, S Shirude, ND Weaver, D Bisanzio,
TA Perkins, S Lai, X Lu, P Jones, GE Coelho,
RG Carvalho, WV Bortel, C Marsboom, G
Hendrickx, F Schaffner, CG Moore, HH Nax, L
Bengtsson, E Wetter, AJ Tatem, JS Brownstein,
DL Smith, L Lambrechts, S Cauchemez, C
Linard, NR Faria, OG Pybus, TW Scott, Q Liu,
H Yu, W Wint, SI Hay, and N Golding. 2019. Past
and future spread of the arbovirus vectors Aedes
aegypti and Aedes albopictus. Nature Microbiology
4:854–63.

Kraemer MUG, ME Sinka, KA Duda, AQN Mylne,
FM Shearer, CM Barker, CG Moore, RG
Carvalho, GE Coelho, WV Bortel, G Hendrickx,
F Schaffner, IRF Elyazar, HJ Teng, OJ Brady,
JP Messina, DM Pigott, TW Scott, DL Smith,
GRW Wint, N Golding, and SI Hay. 2015. The
global distribution of the arbovirus vectors Aedes
aegypti and Ae. albopictus. eLife 4:e08347

Liu Z, T Zhou, Z Lai, Z Zhang, Z Jia, G Zhou, T
Williams, J Xu, J Gu, X Zhou, L Lin, G Yan, and
XG Chen. 2017. Competence of Aedes aegypti, Ae.
albopictus, and Culex quinquefasciatus Mosquitoes
as Zika Virus Vectors, China. Emerging Infectious
Diseases 23:1085–91.

MANA Medical Associates. 2017. Update on Zika
virus in Arkansas. Retrieved from
https://www.mana.md/update-on-zika-virus-in-
arkansas/. Accessed 15 Mar 2021.

McKenzie BA, AE Wilson, and S Zohdy. 2019. Aedes
albopictus is a competent vector of Zika virus: A
meta-analysis. PLoS ONE 14:e0216794.

Messina JP, MU Kraemer, OJ Brady, DM Pigott,
FM Shearer, DJ Weiss, N Golding, CW
Ruktanonchai, PW Gething, E Cohn, JS
Brownstein, K Khan, AJ Tatem, T Jaenisch, CJ
Murray, F Marinho, TW Scott, and SI Hay. 2016.
Mapping global environmental suitability for Zika
virus. Elife 19:e15272.

Monaghan A, R Elsen, L Elsen, J McAllister, H
Savage, J Mutebi, and M Johansson. 2019.
Consensus and uncertainty in the geographic range
of Aedes aegypti and Aedes albopictus in the

contiguous United States: multi-model assessment
and synthesis. PLoS Computational Biology
15:e1007369.

Moore CG. 1999. Aedes albopictus in the United
States: current status and prospects for further
spread. Journal of the American Mosquito Control
Association 15:221-7.

NOAA National Center for Environmental
Information. 2018. Assessing the U.S. climate in
2017. Retrieved from https://www.ncei.noaa.gov/
news/national-climate-201712. Accessed 6 Apr
2021.

Onyango M, S Bialosuknia, A Payne, N Matheas, L
Kuo, A Vigneron, M DeGennaro, A Ciota, and L
Kramer. 2020. Increased temperatures reduce the
vectorial capacity of Aedes mosquitos for zika virus.
Emerging Microbes and Infections 9:67-77.

Petersen E, J Staples, D Meaney-Delman, M Fischer,
S Ellington, W Callaghan, and D Jamieson. 2016.
Interim guidelines for pregnant women during a
zika virus outbreak. Morbidity and Mortality
Weekly Report 65:30-3.

Reinhold R, C Lazzari, and C Lahondere. 2018.
Effects of the environmental temperature on Aedes
aegypti and Aedes albopictus mosquitos: a review.
Insects 9:158.

Rui-De X, A Ali, and DR Barnard. 2008. Host species
diversity and postblood feeding carbohydrate
availability enhance survival of females and
fecundity in Aedes albopictus (Diptera: Culicidae).
Experimental Parasitology 119:225–8.

Sokal RR and FJ Rohlf. 2012. Biometry: The
principles and practice of statistics in biological
research, 4th edition. W.H. Freeman (New York,
NY).937 p.

St-Pierre AP, V Shikon, and DC Schneider. 2018.
Count data in biology-Data transformation or model
reformation? Ecology and Evolution 8: 3077–85.

United States Air Force. 2006. Guide to Operational
Surveillance of Medically Important Vectors and
Pests: Operational Entomology. Version2.1. Armed
Forces Pest Management Board (Silver Spring,
MD). 116 p.

28

Journal of the Arkansas Academy of Science, Vol. 75 [2021], Art. 7

https://scholarworks.uark.edu/jaas/vol75/iss1/7
DOI: https://doi.org/10.54119/jaas.2021.7507


	Spatial and Temporal Variation in Aedes albopictus Prevalence Across Arkansas
	Recommended Citation

	/var/tmp/StampPDF/Tcv8NiIvt9/tmp.1638377992.pdf.hVN8k

